Abstract. For appropriate safety assessment of TRU waste disposal,
INTRODUCTION
Transuranic (TRU) waste containing radionuclides is generated during the operation and dismantling of reprocessing facilities and mixed oxide (MOX) fuel fabrication facilities. In Japan, TRU waste for geological disposal is separated into four gropes in accordance with physical properties and the concentration of radioactive materials. Group 2 waste among these four groups includes hull and end piece wastes, which are comprised of the debris and residue from the shearing and dissolution of the spent fuel assemblies. The key nuclide in a geological repository for Group 2 waste is 14 C, and leaching of organic 14 C compounds from simulated hull wastes has been reported [1] . Because 14 C is long-lived and has very little sorption properties, the possible migration of 14 C from a TRU repository site to the biosphere through groundwater presents some concern. Therefore, it is necessary to understand the behavior of 14 C in the human habitation sphere on the assumption the 14 C derived from TRU wastes. Rice paddy field is an important place to assess the behavior of 14 C because rice has long been a staple food in the Japanese diet and people may be expose to 14 C through rice intake. Radioactive tracer experiments with [1,2- 14 C] sodium acetate showed that more than 65% of the spiked 14 C was released from paddy soil samples into the air as gas forms [2] . Rice plants may assimilate the released 14 C depending on chemical species. The chemical species of the released 14 C, however, have not been identified yet. This paper will show the dominant chemical species of 14 C in gas phase, which was formed by decomposition of acetate by microorganisms in the paddy soil.
MATERIALS AND METHODS

Soil sample
Paddy soil (Fluvisol) was collected in Shimane prefecture, Japan. The soil sample was air-dried, homogenized, sieved (< 2 mm), and stored in a polypropylene bottle at room temperature until needed. Soil properties were listed in Table 1 . 1.4 Figure 1 . Schematic illustration of experimental apparatus.
Radioactive tracer experiments
The soil sample was contacted with deionized water in a 30 mL glass vial at a solid-liquid ratio of 0.5 g to 5 mL. The vial sample was spiked with [1, 2-14 C] sodium acetate and was sealed with a butyl rubber. Emission of methane during experimental periods was determined by the presence and absence of sodium 2-bromoethane-sulfonate at a final concentration of 10 mM.
The vial sample was incubated with no shake at 25
• C in the dark. The 14 C content in solid, liquid, and CO 2 gas phases of the vial sample was determined at the end of incubation. Incubation periods were 1day, 3 days and 7 days. To determine the 14 C content in the solid soil phase, the soil in the vial sample was trapped by filtration on a GF/F filter. About 15 mg of the soil was collected into Combusto-Cone (PerkinElmer, Yokohama, Japan), and it was combusted in 307 Packard sample oxidizer for scintillation counting. The liquid phase of the vial sample was obtained by filtration through a 0.2 m cellulose acetate filter and then counted for radioactivity in a liquid scintillation counter. A schematic illustration of experimental apparatus for 14 CO 2 recovery is shown in Figure 1 . A head-space gas sample was flushed with N 2 gas at a rate of 50 mL min −1 for 20 min. CO 2 gas in the head-space gas sample was trapped by triple sequential traps through Carbo-Sorb E (PerkinElmer, Yokohama, Japan), and the activities of 14 C were measured with a Tri-Carb-25WTR Liquid Scintillation Analyzer (Packard, Tokyo, Japan). All the experiments were carried out in triplicate.
RESULTS AND DISCUSSION
Dominant chemical species of
14 C gas Figure 2 shows the recovery ratios of 14 C at the end of incubation. The recovery ratio at the day 1 of incubation was 97.9 ± 2.5%. This result means that the chemical species of the released gas from the vial sample was carbon dioxide. The unrecovered 14 C was increased with incubation periods. However, even the lower recovery ratio at the day 7 of incubation was 83.5 ± 10.6%. That is, about 16.5% of 14 C was failed to recover. Because the recovery ratio of the 14 CO 2 was 48.9 ± 11.9%, the dominant chemical species of the released gas would be carbon dioxide if 16.5% of 14 C were a chemical species other than carbon dioxide. Carbon dioxide can diffuse into the plant leaf through the stomata. The behavior of 14 CO 2 in paddy fields must be attention.
